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HW6.1 — This is a lot of work!

WORK (make FBDs with the displacement vector shown clearly in order to calculate work)

1. A student holds her 1.5-kg psychology textbook out of a second floor classroom window until her arm is

tired; then she releases it.
a) How much work is done on the book by the student in simply holding it out the window?

b) How mﬁch work is doner by the force of gravity during the time it falls 3.0 m?
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2. Joe horizontally pushes a 10-kg box at constant velocity of 3.0 m/s. The coefticient of kinetic
friction between the box and floor is §.50. F Ny
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a) How much work does Joe do if he pushes the
box for 15 meters? ;s
Wye = F 05 c0s0 eV
a

b) How much work does friction do as Joe pushes the box?

3. Jane uses a vine wrapped around a pulley to lift a 70-kg larzan to a tree
house 9.0 meters above the ground.

a) How much work does Jane do when she lifts Tarzan?
Since Jane lifts Tarzan with constant velocity, Fiin = Fg

H/lift = EiﬁAy COSO

b)How much work does gravity do when Jane lifts Tarzan?
Since Fnet =0, Wnet = 0. Therefore
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4. A father pulls his child in a little red wagon with constant
speed. If the father pulls with a force of 16 N for 10.0 m,
and the handle of the wagon is inclined at an angle of 60°
above the horizontal, how much work does the father do
on the wagon? How much work does friction do on the
wagon? How much work does the normal force do on the
wagon? How much work does gravity do on the wagon?

W o = F A 0860 = F, ) Ax fi
ﬂ
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5. A bicycle rider pushes a bicycle that has a mass of 13 kg up a steep
hili. The inciine is 25° and the road is 275 m iong. The rider 2
pushes the bike parallel to the road with a force of S8 N. ~
a) How much work does the rider do on the bicycle?
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the bike?
3 ways to solve: THIS IS IMPORTANT TO UNDERSTAND g
1. Definition of work: note that the angle between Fg

and d is (90+25) degrees (see right)
: i . . G 19 »

b) How much work is done by the force of gravity on *
F

2. get same expression if use only the component of Fg \
parallel to d to calculate the work done by gravity: %

3. Get the same answer if you know that the work done by gravity is always mgd4y regardless of the
path taken




